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Background: The high prevalence of internet use among adults with cystic ﬁbrosis (CF) provides an opportunity for healthcare professionals to use the
internet as a tool for patient education. The Toronto Adult Cystic Fibrosis website was developed, implemented, and evaluated (www.torontoadultcf.com).
Methods: The website structure and content were developed following a needs assessment questionnaire. The website was evaluated with a
satisfaction survey and through examination of compliance to American Medical Association (AMA)'s guidelines for health information sites.
Results: Users showed a high prevalence of internet usage (98.7%), described a need for more information about CF and provided content
suggestions. A satisfaction survey revealed that CF patients compose the highest proportion of site users (57.5%), and users perceive the site as
useful, with a mean score of 4.3 on a ﬁve-point satisfaction scale. Key areas for improvement have been identiﬁed. Website compliance with AMA
guidelines was excellent at 80%.
Conclusions: The Toronto Adult CF website provides needed information for our patients. Future directions include ongoing improvement of the
website as a patient resource and assessment of the ability of the website to improve patient knowledge and outcomes.
© 2013 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved.Keywords: Web-based patient education; Adult; Cystic ﬁbrosis; Development; Evaluation1. Introduction
The dawn of the information age has brought with it a
considerable increase in internet usage. In particular, using the
internet to obtain health information is commonplace [1]. For
healthcare professionals (HCPs), the potential to harness the
internet's power as a tool for improving patient education is of
significant clinical value [1–3]. Currently, the amount of available
information is overwhelming, and the risk of misinformation is
concerning [3] commonly debated among practitioners.☆ Special thanks to all members of the Toronto Adult Cystic Fibrosis Centre
Team based at St. Michael's Hospital, Toronto, ON, Canada.
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http://dx.doi.org/10.1016/j.jcf.2013.10.013Patient education is an essential component for positive
outcomes [2,4]. High quality information is necessary for patient
understanding and compliance [2]. Poor understanding ofmedical
advice may lead to a decreased ability to recall, comprehend
instruction and counsel from HCPs [5–7]. This reinforces the
need for secure and reliable sources of health information for
patients.
Patient education in cystic fibrosis (CF) has unique challenges.
In order to minimize person-to-person transmission of bacteria,
people with CF are to avoid direct contact with other CF patients
[8]. Group education or teaching sessions are discouraged. A
method for patients to obtain credible information while main-
taining infection control guidelines is needed.
Toronto Adult Cystic Fibrosis Centre© (TACFC) was
established in 1992 as the number of individuals living into
adulthood increased. Today, as the largest North American adult
CF center located at St. Michael's Hospital, TACFC follows overby Elsevier B.V. All rights reserved.
1. Do you use the internet? Yes No
2. How much time do you spend on the internet?
a. No time
b. Less than 30 min per day
c. 30 min to 1 hour per day
d. 1 – 3 hours per day 
e. 3 to 5 hours per day
f. More than 5 hours per day
3. Why do you use the internet?
a. Searching
b. Networking
c. Educational 
d. Company
e. Shopping
f. Personal
g. Blog
h. Forum 
i. Web based service
j. Other (specify)
4. Do you currently use the internet for CF? Yes No
5. What type of information do you think should be on a CF website?
a. General info
b. Medications
c. Respiratory therapy
d. Nutritional
e. Transplant
f. Research
g. Reproductive 
h. CFRD
i. Exercise
j. Drug coverage 
k. Chest physiotherapy
l. Gastrointestinal health
m. Travel
n. Disability
o. Infection 
p. Support
q. Handling equipment
r. Bone health
s. Other
6. Does your family use the internet for CF? Yes No
7. Do you use Canadian CF websites? Yes No
8. Do you think CF internet information is reliable? Depends Yes No
9. Do you think more Canadian info is needed? Yes No
10. What do you think a CF website needs (Free text response) 
11. What website resources do you recommend for CF?(Free text response)
12. How do you know if a website is credible? (Free text response) 
Fig. 1. Needs Assessment.
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catchment area is large with over 65% of patients commuting
more than 1.5 h to attend clinic. To accommodate patients more
than 5 h away, 2 satellite CF sites in Northern Ontario exist, and
clinics are held via telehealth.
Previous research in our patient population has demonstrat-
ed that the majority have internet access [9].
This was instrumental in the conception of the TACFC
website, launched in 2010 (www.torontoadultcf.com). The
objectives of this study were to determine if the TACFC
website was (1) meeting the needs of the users and (2) adhering
to the American Medical Association (AMA) guidelines for
health information sites on the internet.
2. Methods
The website development was funded by a grant from the
Ministry of Health. A quantitative twelve-part Needs Assess-
ment (NA) questionnaire was circulated to patients during
clinic and inpatient visits and to members of the Patient Family
Advisory Board (PFAB), garnering 79 completed assessments.
See Fig. 1. The NA was designed to understand and assess the
need for a website, and made inquiries about daily usage,
perceived need for more Canadian CF information, and
suggestions for content.
Medical content for the website was developed and provided
by HCPs of TACFC. The website was designed by DUO
Strategy and Design. A pilot launch was assessed by members
of our PFAB who provided feedback regarding content, site
design, and suggestions for improvement. This was used to
make updates and additions prior to the public launch.
The website was evaluated in two ways.
First, an 11-part satisfaction survey (SS) questionnaire was
developed for the study. Visitors to the site were prompted to
complete this online. The SS consisted of both multiple choice
and free text responses (Fig. 2). Questions included whether
users would recommend the website to others, which sections
needed expanding, ease of navigation, and user profile. For
the 80 surveys received, incomprehensible responses were
disregarded and duplicate responses based on IP and email
addresses were omitted. All data were de-identified and all
measures were cross sectional.
Secondly, our website was evaluated against AMA guide-
lines on internet health information sites [10]. The AMA
guidelines comprise four fundamental principles: authorship
accountability, site structure and privacy, disclosure and patient
safety, and current editorial content. Previous websites related
to CF had been evaluated using 15 yes or no questions based on
these guidelines [11] (Fig. 3).
3. Results
3.1. Development: Needs Assessment (NA)
According to the NA, 98.7% (n = 79) of those surveyed
were internet users, with 73.4% using it specifically to retrieve
CF information. Patients were asked if they needed moreCanadian CF information, and 91.5% (n = 59) agreed. Our NA
identified (in descending order) general information, medica-
tions, research, new therapies, disease progression, respiratory
therapy and transplantation as content areas. PFAB completed
the NA and provided further feedback after the pilot launch.
3.2. Evaluation: satisfaction survey (SS)
From the launch in May 2010–June 2012 (25 months), a
short, user satisfaction survey was available on the website.
This was completed by 80 unique users. The majority (57.5%)
of users were patients with CF followed by family members
(17.5%), friends (13.75%), and HCP (11.25%). Users were
equally likely to have been referred to the website by members
of the TACFC or through a search engine. Recommendations
of the site, both to other CF patients, and to friends and family
This is a questionnaire to help us evaluate this website. We will look through the information you provide
and make revisions so that this website meets the needs of our CF patients and the CF community! By
completing this questionnaire you are providing consent for this information to be used. All information
that you provide is confidential and will be de-identified for any publication purposes.
Please enter a valid email address.
Providing your email is necessary to complete this questionnaire. By completing this field consent to use
this information to make revisions and for research purposes are implied. Your personal information will
be de-identified and any information you provide is confidential and will only be accessed by your CF
website team directly. For more questions speak to Dr. Anju Anand or other members of your CF team.
1. How did you find out about this website?
CF team
Internet search engine (e.g. GoogleTM, YahooTM, MSNTM)
Social networking website (e.g. Facebook, twitter)
Word of mouth
Conference
Newsletter
Other
If you answered other (for how you found out about this website) please specify?:
2. Do you think a patient based website for CF such as this one is useful?:
Yes
No
3. Please specify if you have CF, are a family member or friend of someone with CF, are a
healthcare worker or other?:
I have CF
I am a family member or friend of someone with CF
I am a health care worker
Other
This section will help us identify who is using this website.
4. Do you find this website easy to navigate and use?:
Yes
No
5. Did you find what you were looking for?:
Yes
No
6. What section(s) do you find most useful?:
Please be specific.
7. What section(s) do you think need to be expanded?:
Please be specific.
8. Is there something missing that you would like to have included?:
Please be specific. We will use thisinformation to expand on the website.
9. Would you recommend this website to other people with CF?: *
Yes
No
10. Would you recommend this website to family or friends of someone with CF?: *
Yes
No
11. On a scale from 1-5 with 1 being the worst ever and 5 being the best, how would you rate this
website overall?:
1- unsatisfactory
2- poor
3- average
4- good
5- above average
Thank You for completing this questionnaire.
Fig. 2. Satisfaction survey.
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Site structure and viewer privacy
1) Did the site display a revision date?
2) Did one have to register to get onto the site? 
3) Was visitor privacy explicitly protected?
Author accountability
1) Was an author or group named responsible for the information contained on the site? 
2) Was there a way to contact the site providers? 
3) Was the site sponsor or funding source clearly identified? 
4) Were there links provided to established sites?
Scientific citation
1) Was the content informational in nature (vs. advertisement)? 
2) Were references provided? 
3) Were information sources clearly defined? 
4) Has an external panel of experts reviewed the web site? 
5) Was the information provided supported by any of the 3 preceding ways?
Patient safety
1) Did the site indicate that it does not replace the role of health care providers (disclaimer)? 
2) Did the site contain information pertaining to complementary and alternative medicine (CAM)? 
3) Did the site offer CAM goods and/or services?
Fig. 3. Assessment tool for compliance with AMA guidelines.
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scale, with 1 corresponding to very poor and 5 to very good,
results indicate that users are satisfied with the website overall
(mean score = 4.3 ± STD 0.7).
The survey identified areas needing improvement including:
medication content, homecare, physiotherapy, cleaning/handling
equipment, and general information on CF. Areas labeled missing
included: social networking capabilities and detailed contact
information for TACFC team members. Each of these sections
has been revised as appropriate. Specifically, personalized patient
stories, information on fertility and sexuality, and inhaled
medications have been added. Individualized contact information
was not added due to concerns around privacy and to avoid
misuse of the website as replacing medical consultation.
3.3. Evaluation: AMA guidelines
The majority of assessments using AMA guidelines to
evaluate websites employ a broad approach. Ours mirrored that
of Anselmo et al., who adapted 15 questions from AMA to
evaluate CFwebsites (see Fig. 3) [11]. TACFCwebsite adheres to
12 of 15 (80%). Areas pertaining to advertising and e-commerce
were not applicable. The three guidelines that were not adhered to
were: requirement of user registration, page references, and
having an external panel of expert reviewers. It should be noted
that while the TACFC website does have information regarding
complementary and alternative medicines, it does not provide
these services directly.
Both the SS and AMA assessment identified areas needing
improvement; content was suggested through the SS, and
formatting and general guidelines on health sites were highlighted
by the AMA guidelines.4. Discussion
With the rise of the internet, younger individuals are more
likely to use a patient-based website [12]. Our patients
identified an interest with the NA and provided input both
through the PFAB and SS resulting in continued development
and high user satisfaction ratings of our site.
Adherence to AMA guidelines has previously been reported
in a group of 100 CF sites with varied results [11]. For instance,
under half provided a revision date, only 11% had an explicit
privacy policy, and 37% had medical disclaimers. Our site
scored considerably higher in these areas. However, the
TACFC website scored similar on providing reference and
support for content [11]. Our website complied with all author
accountability guidelines. Overall, our score of 12/15 is high.
However, areas for improvement exist. These guidelines helped
identify gaps for future consideration.
Medical literature on patient based educational websites, has
shown that patients tend to gain knowledge more efficiently
when it is provided via an internet-based method [13,14].
Additionally, individualized information is considered more
valuable and associated with better health outcomes [14,15].
Therefore, although the general CF information on our website
has been useful and recommended by users, providing more
individualized information is a potential area for future growth.
Strengths of our study include a large sample size, and
comparable sample sizes between the NA and SS surveys. In
addition, the PFAB input and SS combined with an effort to
adhere to AMA guidelines has helped us improve and update
the website. A limitation includes the voluntary nature of
completion for both the NA and SS. This creates a selection
bias and limits generalizability.
310 A. Anand et al. / Journal of Cystic Fibrosis 13 (2014) 306–310Future plans include adding interactive educational tools, and
linkingwith social networking sites.We hope by improving patient
knowledge, we can empower them to become active members of
the CF team, improve adherence to therapies and ultimately impact
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